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(54) TEMPERATURE CONTROL MODULE OF LASER DIODE AND DRIVE METHOD THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a temperature control 
module of laser diode that has high control temperature 
performance, and a drive method with enhanced control 
performance of temperature that is suitable for temperature 
control module. 

SOLUTION: A thermally conductive insulation board 1-6 of a main 
Peltier element 1 , in contact thermally with a laser diode 4, is 
thermally connected with another thermally conductive insulation 
board 1-7a of an auxiliary Peltier element 1a which is different 
from the main Peltier element, through a thermally conductive 
cylinder 6 having superior thermal conductivity, and the thermally 
conductive insulation board of the main Peltier element which is in 
thermal contact with the laser diode is made to thermally have the 
same property as the thermally conductive insulation board of the 
auxiliary Peltier element in thermal contact with the thermally 
conductive cylinder. 
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[0 0 6 5] 2 a \^J^^m^ 1 b ^(OHfte^itfe 

^»^&eW-#"5ttJ»tS"Cfc5o ft, ftf»ffi 2 a lii§» 
*V\ X, tt»«2 a f±H4 0jfift#J<B*^*— /USrll 

[0 0 6 6] ft, H4^V^Tfc, BKDjW»fk(Ofca?>^ 
tl*5^ttfc5rot, IE«$r^ffl&-r^ 0 

[0067] ^r, ^^/^^m^tmm^/^^m^ 

l - 6 irMib^/^aigl^^fllj^-t-s-^/i,^^^^. 1 

a <Dm&m»»m 1 - e a 0^/^®^^ ncts^ 

^r^fiJci" a: m^- 1 air^/w^ai^^l b cof|ft 
eWJ»»*E^}R«j*ttK«r if 0 -till* X v 

[0 0 6 8] tu ^/^^Si^- 1 a <a&fi%teftK 1 

-6a fci&mmxtbtitf, ^j^^m^ 1 a o^e^is 

*tt& 1 - 7 a (i^^S5ia{ffiIT% -</l-^3i|g^ 1 a 

t5f\MMlJ;Ultv>s e ^ot, ^/u^^i^ 

* 1 b <p$fc&«f&ft« 1 - 6 b &fcmM\z-mW'+ti&. 

So tit, ^/u^oi^^l b OfRfi^jffeiStg 

^oi^i b^«ii-SfRfi^ScfR*2 a^JS-rac 
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[0069] ip*,, msc^/u^^m^mmvtzmnh 

[0 0 7 0] LT, ±K«ril^J:Jxtf, [3 1 

tf • ^-fa-— K^taawiB^^a— /w^v^r, s 10 

[0 0 7 1 ] L?5^> ftJBStiS^^aifR^ssiv^c 

[0 0 7 2] J£LhT% ^^co u-if . Kot 

1) T% u~ if . y^fjt— KO®ffi4r#fiaLT«Jijb^/w 

[0 0 7 3] E15iC^oV>T, 7 te^^/U^lfl^- (it 
f 3^/1^ 3i ^Thermal ElectricControllerd^:^ 

(^«tcfE<6*r^o ) . 7 a nmm^/^^m^-^s ^ 

[0 0 7 4] 8tt±^x*f 7tlit6 K7-f/< 
TTEC DRVj £lEttLTl^6. 

a £r^SM-£ K7^f^ 5 te^/i^**^ 7 irfftWJC 
attLT^TU — if ■ ^W*-— K^iaattf«S:7tD^ 

fl-rrtij^-rsif— s i oi*if— s sasaw-r 

^ • 7* S^/HElfeS ({^T'teAnalog Degital Converter 50 
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h TcPUj £BMBLTV*6 0 w*Xtt, Centra 

1 Processing Unit <DmX^\Z. & 5{Kfrefc£ 0 ) . 1 

2 ta^^&ia^—ry h l l <Ds<x, l 3 fi-r ^/K^ y — 

* * y (HT'liRandoiD Access Memory OH^t^Jd <fc £|§ 
l§ TraMj SrIBttLT^£ 0 H-ettlRl«^E 

5o ^Hfi, Read Only Memory^H^t^tcJ: ^B§mT*fo 

5o U&h. HTIiraitEttS. ) , l 5J4AtU^ 

-f>^7oi — ^ (ElT^ilnput Output Interfaced— §15 

mX'te rD/Aj £»iELT^S 0 mttDegital An 
alog ConverterCO— »Bi*# : (-«t SI»lir-*>5o 

H"CttlS]«fClEtti-So ) . 9afiK7-T^8aiC 

[0 0 7 5] i5(Oi^^t, ^^^5(4^ 

/i^^oi^^7 t^wtcSttur^Tu— if • ^-r^-— k 
^o^m^j^r^n >/ . 7**?* l o^^^^/w 

hi-^-r^o ^^r^si^-^^ h i i nmmm 
^n&7>yj± - t?±x • ^ y i 3 ictMftu R?a 

tfiL^ffl^^y 1 4*»P>K^ttJLT, AtU^J^ 

— ^ 1 5 ^L-C^v^A- ■ T^n^^^g^U^-rv? 

^/w . r^-n^3ElMi9 a -t IT, 

^ . r^n^^9C0m^f{-^LT K7>f^8^± 
^)V^^m^7\zM&Wfc*®k1fe\.. *fV>#j\s • 7-Tu 
y$Z&$s9 a om^tC^f/CLT K7>f^8 a 
^•^^T- 7 a *ClK»««E«:«jJ&i-S 0 
[0 0 7 6] H6fi, ^/U^-aiaf^atflttt^^^* 

5B^«>K«i*a (^i) r% H5 0«jatc:«-j6:-t--5« 
i^^tt>(7)t*$)S e B6 0flffl:l6oTR 

[0 0 7 7] M2. X, ^ff#3^H5feilff v-^-r ACOil 

jfj#as, u~if • y^^f— K<oeas^«-rt?i-5^/u^ 
*!R : f^«j&"r'<#a:sKffl[SrA*L-ci3< 0 zxm^ m 

5 ^«^ic«t S^aiKifp^fcS. 
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S 1 . ^*«iaa^ y htt^/W^-alRT-Sr^-v^-r 

[0078] -tin, 

^Ltr^^;v- r^D^«|S{c^L, fi?y/u 

S2. if • y-r^-Koiassra'JS-rSo sjje^n 

fc^S^TL ^i-^ 0 10 
[0 0 7 9] if— ^ 5^tu^i-r-5 if . 

y* *—h*<DmmzMj&-tz>nmmm&T~r*y • ^ 
S5. ^T5//S4t, sj^aaa^TL dsjftsaftTs £ 

^X.TV>5i:4^lfc*§^ (Yes) (CIS, Mfb^A^ 
[0 0 8 0] S6. |ftt^fi/^i^^— Sltat*«t«& 20 

57. ^fy^S4^ aj3E«aSTL iSjSJllftTs ^ 
fi&TV^fc^H^lfcift'g' (No) (Cfl, jSSb^/U^ 

[0081] mmz\^ ummm"e^^-/u<Dmm\B\m 

it&j: < ftofcRftzift, :o^r ^^r*Mfb^/^^^ 30 

58. 77^S 2-C»j3tL^i«affiTL c^tsis 

59. ^^/^^m^mm^m^r^o 

[0 0 8 2] ^CO^, JEfflW^^-ry^S 2C0U- if . 
Ty7 P S4M^T77 P S9(DM^li5jSt 0 i7 

^-tsei rt^i) -e, ni7 (>r) if • ^ a-— 

K<0i&fl3Cfl^ El 7 (n) l4«|jb^/w^3i|R^(Z>|g»ffl: 40 
St, EI 7 (^) li^y^^*3R^(DK»««c«r^ 0 

[0 0 8 3] H7 (>f) IC&^T, if • *V K 

Offi&j&s&f&JOTTi T-fcO, ttS&^/^^ig^Srftai 

tit, MMTi tcjfc^Tfi, ^/u^cn»^-tt» 

7 (n) *C^*p<M*^<^3i*^JCtt«FS!jO^--3t 

I i tf£fiW-5o 50 



[0 0 8 4] ^^^SR^-taSb^^^^SR^-tffft 
Itu- if • y^tt— K«r»ai-*-S«>t», ix-if.*v 

-If • ^*-K©WEiSTi B*#]ti 
RUcu—if • y^it— KWSS^T&l, *$Mtz -e— 

[0 0 8 5] ^ot, HI7 (xn) o*D< , 

1§]£CDT\ H7 (n) <7)£0<, B#^ljt2 ICjSV^-Otltft^ 
/U^*iR^tt^-7*C$ix5o ^T, «p*Jt 2 JE*HMi£ 

^^**iF*rrj-o— if • y**— K©»»*:iTft 

12 ti-So 

[0 0 8 6] -t LT, B##J ts J^&fctU— if - y<iit— 

Sb^/^aiSI^-^tb^Srtt^i-sBi (^2) T\ 
±^/p^**^t«Jijb^/^a»^o«»«i«i: u— if 

[0 0 8 7] rco|gifiii7 (>f) , BH7 (o) ^ 

±^>^^^^<^m^fi 1 2 -e&>£ e tit, tas^T 

2 \cK<>frmz±^^xLm*<Dmm* 1 3 r*fe^ 0 «e 

ix^o tit, ttuSr^M*-rntf^x^>f ^-^o««E 

(c*6 0 rtifi, if • y^*— F<nmm&i&< *o 

t^cl^5^^f 5-^^f^ tSo tit, 

[0 0 8 8] o&9 % ±IE«t»C«toT, l^—if • y<i 

!-«KSI^aa[*c:«-JClT^$ixTV^^aim«$:tt 
ftt^o-c, if • ^V;*-— K^mSSJ^^^— 
<0«aff#J«tE*3ftSjg;^ o , u-if . yj it— KOffiSSr 

[0 0 8 9] — *\ if • ^-T Koig^ift^ 
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-if • h*(Dummm&ftte? r t&xzz> 0 m 

(Dmm&y? bfo\zftt£? z\t&m7£i,tzi><nx&>z> 0 

[0 0 9 0] [U9lc::fc>^T. 7 tt^/Uf^ifi^ 7 a 
^^7?rig®ji-6 K^-l'^^, 8 a x|?T- 
^flretH^I-Sif— l Oteif— 5^tti;ft 

^^/hl 1 3fi-r>/K^ y — M^o^ 20 

[0 0 9 1] H9<7>«j5fe{c:*5v^r fc, if— ^ 5te± 
A-filc^&LTAtU;^ — * i 5 ^ir^* 

LT^Mla^^ Mc^f^o tptk&m^^v h 1 
l f*Rffi««« • T^ir^ • ^ 

/U7 = m¥7 a Wt^^ti^^lff^^y 40 
1 4^P>Sg^ttJLT, AtH^-T y^7x-^ 15^1 

3E*»9 a fctfc<&1-£. ^LT, 7^*^ • T^n^ 
jftlg 9 ^mAl^JSS UK7^^8 riS^/U^a:*^ 7 
l^llltXt:ftKL« *f\?9>\> • T^n^&§g9 a (O 
ffl^^JCLT K7^'<8 a &ti&h'</i> s 7- 7 a 

[ o o 9 2 ] m i o J*. ^m^-Rxj^m^/^ 
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mnmi o<D&mnm6<D&mizmi&Lizt><oxtbz 

10 0 9 3] Ml. f>#>, Kt^Xteftiiff *>7rA© 
M2. X, Sm#3Ui3fciI{f *>^y-A©ilffl#36S, 

if • F<Dmmictti&^z±^^*m¥izm& 
[0094] m9<nm&ic£%tiimM{¥xtb 

SI. htt^/V^zn^Sr^'^^-f 
LTAttJ^^ y^7x^^Lt7^^ • T-Tulf 

its: t-eigtT$tt-5 0 

[0095] S2. if - b*<Dm&&m\m't 

6 0 SteSixfeiaS^rTL tt5o z\tin, if— 

s^m^-r^ if . K^ms^jcSi-s^affi 
^^-^ htc^-rsr ^T?ntT$n-5o 

S: I t ir-T^o 
[0 0 9 6] Hfrf^ K^>f^8^ttJ^i- -5±^W^* 

S4. aismffTL ^asasTs ia^rt^^ 

[0 0 9 7] S5. ^7iy7 P S4T\ SJ^STl ^ 

m7tx\,^z><D\,^'r}xfai)mx£>z> tn^^tzm^- (Ye 

s) l^H, i^fxi^-^tyctSo 

fi, vy's iiztetfz>±<<;\s?-=.m?'<DmW)tmi& 
<D%im\z£ox'iTteiotiz> 0 

[0 0 9 8] S7. ^T77 P S4T\ »Jj£ifi£TL 
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[0 0 9 9] S8. ^fy/S 2-CS!]5tL*:i!ATL 

S9. r<0fg, ^ 

[0 1 0 0] JilE&JlfC L — if.yjjt—FO 

#&-T5tf)T% if • #4*— KoigM^^a^ 
[Oioi] — *\ Ru— -if ■ #4*— K^H3£ia*ds 
i\ S±^fx|i^|:fj:aiaSii^LTi^$ 20 

[0 10 2] L*»t>, ±efOKr«rM£KKi«X&r^n£ 

—if - #4 it— KofiAfMN^fr^jx — jv^y-y Y*ft\zM 

[0103] Hi ltt, ^fx*H(fflHj)^l/f 

a*^OK«ilHlK (*<z>3) -C\ u~ if • ^-f K<z> 

^LT^5o l(rjoi/>T, 5fiu— if • tf-iit— K 
^Mg£&ffiLTmJE£ffi;^5if-S;** 

TTHj £l&fELTV>£) , 16*iU-if.^^-K 
^SJBaftlc^jC-rsWEE^m— <75SJp«EE« % l 7(2 

ho«je-cu— if . b~(Dffi.&fflffl<Dtiib<Dmffl 40 
«j3ESrm*-t-*e»afl[«jiaiiHiK, 8»gnffis#j«nsi 
&i 7 &mt}-i-z>mmmmt£fc'r zmmmm*^;^ 

faStlc £ o Tig» £ ftr i — if • ?<< it— Kofi&MNi 

*&W2rt* Stft&lHjfc, 8 a fi^lHjgS 1 8 &mj£<D%& 
/u^**^{c»3£<D«atSr«|&i-5 K7>f/<, 7aliK 

7^8 a *s*it&i" zmmzz-DTmrnztiTu— if . 5 o 
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±<DMtiL^m^£oTi — if • #4 Or— KoifiSMffli* 

[oio4] mmzmmztizis— if • 

K"C*)S 0 1 9f3U — if • y^^"— K 4 <7V<;y 

£ 7 *■ h • ^-f 3d— K> 2 0IJ u~ if • y^f it 

m&M, 2 i 12:7 * h • y^^-— ki 9om^«jE^s 

^flJEEfli 2 0 comJE^^co®EET* U— if • y^C Y<D 

mss, 2 2«i«i^i7— wffiiiHiK2 i&mjj'tzi&mn 
&izj&-r zmmmm* i — if • #4 it— k 4 ^tfci&i-s 

/w^cioti — if • *v K^a*^i7— <z>#jw 

[0 10 5] mi 1 W*fijct-tt, SSISA^493«g»)XN 0 

57— •jflpHigfcBifps-fri', i »«afffW»iHiK i 7 &v 

&*P(eI!& l 8 3r»f£ BTfiBK: LT if • ^>r K 4 co 

u-if • ^ ^— K 4 oi&fij&sftfif g Hjy^ 
7-i«ICj;ot0f^lli^!7-WJait5i: if 
• K4^a*ftBMb*8tfcft|ftur, u~if • 

[0 10 6] ^iit intOAMUPlBlISi 7£:Atftt 
^QlHlg§l 8*su— if • y-r^-— K4^ma[S:f6fJ»LJKJt 

»j»ihiK2 i j&sw— if • y-r^-— K4 

§ SimSfflfflllHliS 17t ft&lsIBg 1 8 ^stT^ 5 if • 

^>r^— K4«>ja*»j«ittTiE«)iio-e*>-5 0 gp^, if 

- ^ ^ ^ 5 tfs«|tH Lfc u— if • ^>f K<oiftK K*tJ£ 

[0107] — if — ^ ^ ^ 5 tiUfcm L/c if - ^ 

at^j^L, if— ^^i? 5«ffllfc^ if • *V;d-— 
£T^te^ma*fe1m\3}mi 8 11 '<8 a ^®JL 

[0108] i^, c <Dm&ia*&ito\B}ft i 8 ttif — ^ ^ 

ffi ^ m ^ S ?i m JE ® x. 6 B$ { c ^ o ^ u / u ^> 
[0 10 9] :roft^l:J; ^ . if • ^-T K^S'J 
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1MB** J** «9 , u— if • £V K<0i&£ SriEtilfciSJ 

[oi io] be l — if • y>r Kotu^K^ 

t, Hi 1 tf>«j£fiif — 5 * * 5 ^ttffi-r 5 u— if • 

Kcomsit «*rjfc**DiHiiB i 8&mft£-&zm 

[Oiii] r tcfi, HI l i c^^tc K^>T^8 
^*A4K*HBSrRW\ tfcftlU&l 8fi, if-^^^5 20 

js?n sat £ r 6 ttai fd lei & <t xmi&-* jx tf J: v\, 
[0 l 1 2] cnicj;«9, u~if • y-r K^j&Sa* 

-So 

[0 113] — *\ if • KOragri s &5£ 

R^/^^iR^-icHu— if . K4<z>i&fi^::;*t 
/£^5lE$!Jm^£#H^&t-£o-c^ 1^— if • *V 7t— v<n 40 

y^ raiS»^-^^t^6 a 
[0 114] ±ia*JWrSr*-<^3i*^<oK«b 
«ME2fctf l — if • KoiaSco^td J: o TfTft 

[0 115] 
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WlCtfUi, if - Kan»ttW»«LTl*5 

stents jstt u x v > ^ mwm^<^ * m*<D?&&mit& 
mmkommmz'hz < fts 0 

[0 116] Lfrhs i^-if • ?40r<- K^fRW^SEtt 

t-sftfe LTi^ KWft^u^- ^ iB^-oftte 

3M6»« fc S5 ffiflj J c ft § o 
[0 1l7]flEoT, if • ?4Hr— K^fiif6^ 

ii5<ftor, if • Y<nn&MYfa%wmz.'<rx 

ft 5 r ^^nr^tcftSo ir^p^iatifi 

^3S«(D if • y^pf- K^>fa*««i*^a.— /ujc*5 

cofftfiiS^ffi^WftttS^l^lSi^s^^, RMfb 
[0 118] fflg^tuS^/^^zc^T-^Si/^d 

oTWricStt^ t — if • yj*— KoraS^iJ^v 5 ^ — 
[0 1 1 9] tff = <0*Wlc < fc*Ltf, u—if-y-Y^- 

iz&mfeWi&\zM& i'Xmm£tix\,*z>mmmffi&&& 
-tz<Dx, is— if • yj*— K^rassij^i^^a.— >kd 

,[0120] — R ix—if . K(D«j5^^ 
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-if • ?4 b'<nummw&& r ft 5 Q 
[o i 2 i 1 mv3<o&mz£ti^ 

ac«r*i&i-5^-e, *f • y^it— KoaflMM**^ 10 

»-/w«>a*«iJ*HB*^K*9, If * #4 it— Y<o 

[0122] — *\ K U— if • *V K<Z>filj£i&£a* 

^a-/^©K»m*«rlB« Lfc# p, u-if 
• #4 it— K»«a*«Hip«r*5r*5 wt*s-C#5 0 
[0 12 3] Lj&>4>, ^IHWW^rSJSiBftBSK&t^a'JS 20 
^ff co^^- <fc o Tfrft 3 <OT\ KMSb^/^x^-T 1 *: 

if ■ y>at— F<Dt&m\ctti&+znj£bmmw3E.t<Dm 

ftJfflHItei:, fcmbfcu-if . K 

-if • #4 it— h'<nm.mi&mfem&&m?Lz>m&iz±& 30 
oi^icfiu— if . ?4it— wmmzttfci-zmwin, 

IWftt^wt, if • KoiKi»^^ 
[0 12 4] -2f, <t fcfi&u— if - P4it— Y<o 

if • #<at— h~<ommmffl*:zs~— ^(Dmmmtf^ma 40 

<b if • *V a— KoaK«J»«rtT* 3 r t & 

[0 1 ] ^^©ifiM^^a- 

[EI 2 ] **Woa*fW» ; e^i--/^*--(Dlllfio 

[0 3] *&£«ffi<att&0J. 

o so 



[05] i^u^iS^-Xt/ISJib^^aiiflT-oKtt 

[HISS (^1) . 

[0 6] ^^^m+Rxfiffito^/^^m+nrnw} 

KOI) o 

[0 7] ^yu^**^ t »ft^/U^3:*^-<Z>JK»* 
[0 8] ^/U^^lR^iMljb^yu^^ijl^ottB* 

[0 9] ^/w^^^^St^ffiib^w^^^^oigSj 
[010] ^-</^ai^^5:t>*M*-</^^^oig 
[011] ^/^alB-T-fttfWJKi^/^atlf^^JlB 

[012] iae*«>a;*ttft««fMip*^a— 

[0 13] ^/^^^tCctSftiP^RBIf^^^o 
[014] ^/^**T-JCJ;5ftai • *DfRoJH3a o 
[flF#<Oifcl3S] 

1 -<j^^m^ 

1 - 1 PS»«**»: 

1 - 2 nisi^* 

1-3, 1-4, 1-5 ^JSffiH 

1 - 6 , 1-7 s!te&i&tft;K 
1 - 8 mm*m»& 

1 a -^/u^oi^^ 

1-1 a PM^* 

1 - 2 a NSlSfifls 

l-3a. l-4a, l-5a ^J^ffliffi 

1 - 6 a , 1 - 7 a m&mt&Bk&i 

1 - s a mm^mtti® 

l b ^yu^**^- 

1-1 b pmf&n^mft 
1 - 2 b Nsm«¥«» 
i-3b, i-4b, i-5b &mmm 
1 - e b , 1 - 7 b mfemmmm 
1 - s b mm^mfri® 

2,2a 

3 =r^<— 

4 u~if • y-r K 

5 if— 

6-1 t\ 

7 ^/U^aiW-f 

7 a MSb^^**^ 

8,8 a K7-f/< 

9, 9 a • r^fn^gl^ 

10, 10a T^-n^ • ^>?^/U^^§ 

1 1 ^^as^^y h 
1 2 

13 7V^^-7^ir^ - ^^y 
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1 4 

1 5 

1 6 

1 7 

1 8 
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19 7* Y • y**— K 

2 0 ^-COSmmJE^ 
2 1 i!Kl^!7— fttJflSlHlK 
2 2 K9>f'"< 

2 3 fltftb 

[02] 
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- 1 ■ 




i in. 

1 -e a 
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[H3] 
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[05] 



2 a 



6-1 



' I I M M M I II M 1 ^ 7b 



I I I M 1 I M I I M- 



1 - 6 b 
1 - 7 a 



Ef 




1 -6 a 
6 

1-6 



I I II I I I I I rTTfTT^i 



l-8b 
1 -8 a 



1-8 




7 a g 8 a 

m&T EC "]■ — | TEC DRV 




[06 ] 



M 1 



M 2 



: T. 



S 1 



S 2 



S 4 



< 



T t >T. ? 



^ o 



S 5 



Y « • 



S 7 



«BTEC*> 



S 6 



■»TEC*7 



L 



S 8 



S 9 



ITECOtUlf 



[0 7] 
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